ÁC 20 H 17 O 8 À , comprises a 2-methylpyridinium cation and a 2,3-bis(4-methylbenzoyloxy)succinate mono-anion while the salt (II), 2C 6 H 8 N + Á2C 20 H 17 O 8 À Á5H 2 O, consists of a pair of 4-methylpyridinium cations and 2,3-bis(4-methylbenzoyloxy)succinate mono-anions and five water molecules of solvation in the asymmetric unit. In (I), the dihedral angle between the aromatic rings of the anion is 40.41 (15) , comparing with 43.0 (3) and 85.7 (2) in the conformationally dissimilar anion molecules in (II). The pyridine ring of the cation in (I) is inclined at 23.64 (16) and 42.69 (17) to the two benzene moieties of the anion. In (II), these comparative values are 4.7 (3), 43.5 (3) and 43.5 (3), 73.1 (3) for the two associated cation and anion pairs. The crystal packing of (I) is stabilized by inter-ionic N-HÁ Á ÁO, O-HÁ Á ÁO and C-HÁ Á ÁO hydrogen bonds as well as weak C-HÁ Á Á interactions, linking the ions into infinite chains along [100]. In the crystal packing of (II), the anions and cations are also linked by N-HÁ Á ÁO and O-HÁ Á ÁO hydrogen bonds involving also the water molecules, giving a two-dimensional network across (001). The crystal structure is also stabilized by weak C-HÁ Á ÁO and C-HÁ Á Á interactions.
Chemical context
Pyridine derivatives exhibit biological activities such as antiviral (Hamdouchi et al., 1999) , antibacterial (Rival et al., 1992) , antimicrobial (Jo et al., 2004) , antithrombotic (Sunkel et al., 1990) . Some pyridine derivatives possess non-linear optical (NLO) properties (Tomaru et al., 1991) and often possess antibacterial and antifungal activities (Akkurt et al., 2005) . We have now synthesized and determined the crystal structures of the title 1:1 salts of the chiral diprotic acid, 2,3-bis(4-methylbenzoyloxy)succinic acid with 2-methylpyridine, 
Structural commentary
In both the salts of 2,3-bis(4-methylbenzoyloxy)succinic acid [(I) and (II), Figs. 1 and 2, respectively], the N atoms of the pyridine molecules are protonated. With (I), the asymmetric unit comprises a single 2-methylpyridinium cation and a succinate mono-anion ( Fig. 1 ) whereas with (II), the asymmetric unit comprises two 4-methylpyridinium cations and two succinate mono-anions along with five water molecules of
Database survey
The geometric parameters of the cation of (I), which contains 2-methyl pyridinium, are comparable with the reported crystal sructures of 2-methylpyridinium 2-carboxybenzoate-benzene-1,2-dicarboxylic acid (2/1) (Sivakumar, Sudhahar, Gunasekaran et al., 2016) ; 2-methylpyridinium 2-carboxy-6-nitrobenzoate ; 2-methylpyridinium 5-(2,4-dinitrophenyl)-1,3-dimethylbarbiturate (Sridevi & Kalaivani, 2012) . The geometric parameters of the 4-methylpyridinium cation of (II) are comparable with those reported in the crystal structures of 4-methylpyridinium 2-carboxy-6-nitrobenzoate (Devi et al., 2016) , 4-methylpyridinium 4-hydroxybenzoate (Sudhahar et al., 2013) and 4-methylpyridinium 2-carboxy-4,5-dichlorobenzoate monohydrate (Smith & Wermuth, 2010 The molecular structure and atom numbering scheme in the title salt (I), with 30% probability displacement ellipsoids. The inter-species hydrogen bond is shown as a dashed line. Table 1 Hydrogen-bond geometry (Å , ) for (I).
Cg1 is the centroid of the C2-C7 ring. Symmetry codes: (i) x À 1; y; z; (ii) Àx þ 1; y À of anions of (I) and (II) are comparable with the reported structures of 2,3-di-p-tolyl-(2R,3R)-tartaric acid ethyl acetate solvate (Tang et al., 2006) and di-p-tolyltartaric acid with aromatic amines (Nassimbeni & Su, 2006) .
D-HÁ

Synthesis and crystallization
The title salts (I) and (II) were synthesized using the reaction of equi-molar quantities of di-p-tolyl-l-tartaric acid (0.967 g) and 0.237 g of either 2-methylpyridine [for (I)] or 4-methylpyridine [for (II)], dissolved in 10 ml of acetone. A white precipitate was formed, which was dissolved in 30 ml of water research communications The molecular structure of the two independent cation and anion pairs and the water molecules of solvation in the asymmetric unit of the title salt (II), with 30% probability displacement ellipsoids. Inter-species hydrogen bonds are shown as dashed lines. Table 2 Hydrogen-bond geometry (Å , ) for (II).
Cg1 and Cg4 are the centroids of the C2-C7 and C40-C45 rings, respectively. Symmetry codes: (i) x À 1; y; z; (ii) x; y À 1; z; (iii) x þ 1; y; z; (iv) x; y; z þ 1.
Figure 3
The crystal packing of the title salt (I) in the unit cell, viewed along the a axis. The hydrogen bonds are shown as dashed lines and H atoms not involved in hydrogen bonding have been omitted.
and then kept at room temperature for slow evaporation. After 2 months, crystals of (I) or (II), suitable for X-ray diffraction analysis were obtained.
Refinement
Crystal data, data collection and structure refinement details are summarized in Table 3 . C-bound H atoms were placed in calculated positions and allowed to ride on their carrier atoms, with C-H = 0.93 Å (aromatic CH), 0.98 Å for CH, or 0.96 Å (methyl CH), and with U iso = 1.5U eq (methyl C or O) and U iso = 1.2U eq (aromatic and methylene C). H atoms for NH and OH groups were located in difference-Fourier maps and refined with a distance restraint [N-H = 0.86 (1) Å or O-H = 0.82 (1) Å ]. The Flack absolute structure obtained for both structures (Parsons et al., 2013) The crystal packing of the title salt (II) in the unit cell, viewed along the b axis. The hydrogen bonds are shown as dashed lines. H atoms not involved in hydrogen bonding have been omitted. (Sheldrick, 2015) and PLATON (Spek, 2009).
2-Methylpyridinium hydrogen 2,3-bis(4-methylbenzoyloxy)succinate (I)
Crystal data 
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. C7-C2-C3-C4 2.0 (5) O8-C13-C14-C19 −7.5 (4) C1-C2-C3-C4 −176.4 (3) O7-C13-C14-C19 172.8 (2) C2-C3-C4-C5 −0.1 (5) C19-C14-C15-C16 1.4 (4) C3-C4-C5-C6 −2.2 (4) C13-C14-C15-C16 −179.5 (3)
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
66.5 (2) O1-C8-O2-C9 12.3 (4) C10-C9-C11-C12 −173.2 (2) C5-C8-O2-C9 −166.7 (2) O7-C11-C12-O6
19.8 (4) C11-C9-O2-C8 −112.8 (2) C9-C11-C12-O6 −100.2 (3) C10-C9-O2-C8 122.5 (2) O7-C11-C12-O5 −161.5 (2) O8-C13-O7-C11 4.0 (4) C9-C11-C12-O5 78.5 (3) C14-C13-O7-C11 −176.33 (19) O8-C13-C14-C15 173.4 (3) C9-C11-O7-C13 −164.90 (19) O7-C13-C14-C15 −6.2 (4) C12-C11-O7-C13 73.3 (3)
Hydrogen-bond geometry (Å, º)
Cg1 is the centroid of the C2-C7 ring. 
D-H···A
Bis-[4-methylpyridinium hydrogen 2,3-bis(4-methylbenzoyloxy)succinate] pentahydrate (II)
Special details
Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 
Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (
